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Title: Testing of PVC Films Produced by the Electro- st b s
chemical Combination at Bitterfield with Regard

to Their Toxicity . M;‘M/-,,&—,,A

{The title VED is in East German equivalent /"‘“/(H!
of corporation--translates literally as ’e

) ""people’'s own business.') /0:24&.““(

The article is by Bernt done at the Surgical
Hospital at Lennon Street, in Karl Marx City,
East Germany.
Development of plastic and its multitudinous application
raise problems with regard to its possible toxicity and have
been proven not harmful. (Lehmann) But as to some of them

it ‘cannot be said with certainty that they present absolutely

no danger to the human body.

. The most used polyvinyl chloride today is employed in
the manufacture of various consumer articles. For example,
floor coverings, packaging material, raincoats, tubes, blood

transfusion apparatus, sponges, etc.

In the production of polyvinyl chloride mostly organic
tin compounds are used as stabilizers. Little is known about
the toxicity of tin as yet. Researchers have found workers
who have breathed tin vapors for years. They have found the
metal in their lungs, liver, lymph nodes, and spleen, without
any indication of poisonous results. Certain tin salts behave
differently. For example, tin chloride causes nerve damage.
Fore recent research has shown that the relative harmlessness

of tin rests solely upon the fact that it is difficult to

uce
065088

j




ingest tin into the body in soluable form. The toxicity shows
itself most strongly through the use of alkaline derivatiwes.
Stonerbarmes, Janet and Duff (footnote 7) have established

that dialkyl tin combinations and trialkyl tin combinations
behave differently. Trialkyl tin combinations are significantly
more toxic. The effect is primarily on the nerve system. It
can cause paralysis, test animals lose weight and die. Accumu-
lation of tin can be shown above all in the spleen, which in
many cases has lead to a change in its outer appearance.
According to Zeller (see the reference to Oettel in footnotes

5 and 6) tin combinations of the type of tributyl tin can
cause strong skin discoloration. Tin stabilizers with long

fatty acid chains prove themselves to be the least toxic.

In the Electrochemical factory at Bitterfield, dibutyl
tin dichloride is used to stabilize PVC. The end producf
contains 1.5% of the stabilizer. In the production a fatty
acid ester.of dibutyl tin is used. Dibutyl tin chloride is
first formed during the polymerization of the PVC.

The fatty acid ester and also the dibutyl tin chloride
are soluable in almost all oxganic solvents. Toxicity of
the preparation has been tested by Stoner and his co-workers
(see footnote 7) in animal tests. While no lethal doses for
rabbits and hamsters has been established, for rats it is
100 milligrams for each kilogram of bodyweight by peroral

administration.
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In contrast to tributyl tin, the toxicity is 100% lower.

Since obtaining the raw materials for the production of
~tin stabilizers is difficult in the German Democratic Republic,
people have attempted to replace tin with lead combinations

for use as stabilizers. The PVC produced with these stabilizers

differed from that produced with tin stabilizers. This is

evidenced by a darker or merky appearance. It is, however,

from a technical point of view, fully identical. In contrast
to tin, the toxicity of lead has been known for a long time.
It is therefore necessary to speak about the evidences of
poisoning somewhat more thoroughlyf Although the poisonings
result mostly from lead vapor, poisonings can also occur after

a lengthly absorption of the material in the stomach and

digestive tract. The toxic dose has been stated at different
levels. It jumps from between 1 and 10 wmilligrams per day
from month long to year long consumption (in humans). Lead
is accumulated in the human body from 95 to 97% in the skeleton
system, the rest is in the inner organs--above all in the cere-
bellum. The use of PVC for the production of consumer articles

assumes that PVC, éven in cases of large ingestion in the

human body, will behave completely indifferently. Since in

the articles available to us stabilizers with both tin and
lead compounds are contained, it must be shown that these metals,
the toxicity of which can be taken as shown, come into the
body not at all or only in minute doses and that poisonings

can be excluded. For testing there are two possibilities:
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(1) proof of whether plastic can be dissolved in body
fluids and taken up by the body; and

(2) proof of toxic occurrences in animal tests.

Electrochemical Combination at Bitterfield made available
the following plasties to us:

(1) SPVC-stabilizer polymer with 1.57 with stabilizers
PP (lead salt of a paraphin carbon acid);

(2) SPVC-stabilized polymer with 1.5% stabilizer PT
(powder past 80-20 AH compound); and

(3) SPVC-stabilizer polymer with 1.57% of the stabilizer
0ZS powder past 80-20 AH (dibutyl‘tin dichloride).

We attempted to establish to what degree the tested
plastics are soluable in the digestive juicgs of the human
body. We used human stomach and duodenal fluids. The types
of PVC were placed in the fluids., After a period of 24 hours
at 37° celcius the determination of the various extracts in
the stomach fluids was done using the Windisch table. 1In the
duodenal fluids the determination was done by distillation of
the extract. The results are shown in Table 1. To read
Table 1 the words "duodenal' "duodenalsaft" is "doudenal

fluid" and "magensaft"” is "stomach fluid--gastric juices."

Even 1f only small amounts are provable, it has however
been shown, that the absorption in the organism can occur.
This is greater in the duodenal fluids as compared to the

stomach fluids. The tin stabilizers are more easily dissolved
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than the lead stabilizer. Although the substance which went
into solution contained various parts of plastic, it is to be
assumed, that the main part was the stabilizer and the softening
;gent. Due to the minimal amount of the dissolved stabilizer,
it is hardly to be assumed, however, even in spite of lengthly

ingestion of plastic, that any toxic results will occur.

The tests on animals was done on rabbits. There were
two series--in the first, plastic was put in two stages in
the muscle of the upper thigh and in the other case the animals
were fed three times a week for 16 months with a suspended
pulverized plastic. Each testing encompqsséd four animals
for gach preparation, of which two were fed and two were
implanted. The implantation was done in quantities of 5 grams
in powder form in the muscle of the upper thigh. Table 2
shows how many grams per kilograms of bodyweight each animal

received.

Powder form was chosen because it is assumed that thereby

the largest possible absorption surface would be achieved.

Next table shows the left hand column--the average weight
of the animal at the time of implantation, right hand column--
the amount implanted in grams for each kilogram of bodyweight.
[Now on page 348 of articles.] The plastic behaved completely
;ithout irritation. The animals developed normally in comparison
with test animals. The bodyweight curve showed a constantly

climbing line. The feeding was done as with the other animals
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with a mixed feed dependent on the season. There were no indica-
tions whatever of poisoning. Upon autopsy, the plastic could

no longer be found in the tissue. There apparently:=was a
éomplete absorption of the material. (This sentence apparently
concludes with some comment on scar tissue at the place where

the plastic was implanted.)

A microscopic examination on the tissue on all organs
showed no effect. In accordance with earlier experience that
an accumulation of lead occurs mainly in skeletal system and
with regard to the inner organs, mostly in the cerebellum, we
attempted to find lead in bones and the brain. It has not
been established in which organ tin is likely to accumulate,
so we sought evidence of it in the liver, brain, and in the
bones. Tables 3 and 4 give an overview of the values that
were found. Although they are very low, they indeed show
that an absorption of the stabilizers from the plastic can
occur. (Table 3 is titled evidence of lead in the implanted
animals; first columm on the left is in the bones, second
colum is in'the brain, and the third columm is an abbreviation
which I cannot translate.) (Table 4 shows evidence of tin
in the implanted animals. All values are given in milligrams
per percent of the material tested. There are five columns:
bones, brain, liver, kidneys and again the same title which is
Eiven above in Table 3, third column, which I believe is the

amount which was absorbed or examined totally,
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We have in addition attempted to locate lead and tin in

the serum in the animal. The values found here lie far below

_ those values given as toxic concentrations for humams. (.04
milligrams per percent). In order to show a lead intoxication,
blood pictures were prepared which showed no deviation from

the normal, particularly no [vasophile?] spotting could be

shown. In addition, the examinations could exclude the possi-

bility of a porphyrinurie. The animals were fed with pulverized
suspended plastic., At first a 5% and later a 107 suspension
was used. The 10% suspension was prepared with some sort of

duodenal fluid. The test conditions were equivalent to those

animals which were implanted. Table 5 shows the amount fed

each animal by kilogram of bodyweight.

Also here there were absolutely no appearances of intoxica-

tion which could be shown. The animals developed complétely

normally, the bodyweight curve climbed continuously.

The néxt paragraph deals generally with the condition of

animal no. 3 which apparently died of natural causes.

Tables 6 and 7 show the equivalent of concentrations of
tin and lead in the organs. Whereas in the implanted animals
no lead was found in the bones, now small amounts of lead are
Ppresent. Only in the case of animal no. 3 which died during
the test the values are somewhat higher. The animal was fed

with the same amounts as the others but had constantly had a



lower bodyweight, one must assume that it was for this reason
that a higher concentration resulted in his body. 1Its death
-cannot, however, be directly connected with the test since no
appearance of the lead poisoning could be established. Also

in the case of the animals fed, blood tests were done for
[vasopﬁile?] spotting and testing of the serum for lead and

tin., In the latter case the amount was far below the established

toxic concentration. In the blood pictures a porphyrinurie

could not be established. The plastic concentrations varied

somewhat as shown by Tables 2 through 5.

The fests show that in cases of PVC with lead and tin
stabilizers probably there will be some absorption of the
stabilizers. The administered quantities, particularly in the
case of feeding, are very high. If computed for humans it
would mean, that, in order to achieve the same accumulation,
the quantity on the average of 2,800 grams would have to be
taken up by the body in a year. It is hardly to be assumed,
that in the normal use of ordinary articles for human use
manufactured of PVC, that an absorption could occur in any

amount even approaching our tests.




The second article [which begins "Zum Studium' and appeared

in 1966, volume 56 of magazine Kunstoff] deals with thermal

.decomposition of PVC and different apparatuses to measure HCL

emissions or a change in color.

No discussion whatever of toxic matters or of ingestion

or breathing by humans is mentioned.
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PROPOSED PROTOCOL

SINGLE, MASSIVE, ACUTE VINYL CHLORIDE EXPOSURE

The purpose of this experiment is to evaluate the risk
of oncogenesis from the exposure of a community containing a
spectrum of age groups to a single, massive dose of vinyl chloride
that might result from a "worst credible accident" to tank cars
or barge transporting vinyl chloride through an urban area.

It is proposed to expose rats in the following cate-
gories to the highest single acute exposure that the most sensi-

tive members of the exposure groups can tolerate without signi-

ficant acute mortality. The groups will consist of: E-l ==

lactating dams: E-2 -- nursing pups; E=3 -- immature rats of
both sexes; E-4 —- young adults of hoth sexes; E-5 -- pregnant
(8-day) females; E-6 ~- animals exposed in utero as the fetuses
of group E-5,

In order to maintain synchrony among the various
groups, and thus to minimize the control groups required, it
is proposed to start with a colony of synchronously bred females,
and to expose selected families from the colony as groups E-1
and E~2 one week after whelping. Control group C-1 would be
ramdomly selected from other members of the colony, and the re-
mainder of the first generation colony sacrificed after weaning

of their pups.
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All remaining test and control groups would be selected
from the second generation animals or their offspring as por-
trayed schematically on the attached flow sheet.

All animals would be observed for the remainder of

their normal life spans, and surviving animals then sacrified

for histological study.
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Colony stock of synchronously bred female rats, to whelp on day "O"

2 4 Group E-1 - 50 first-generation females exposed as lactating dams
4 3 Group E-2 - 100 second-generation rats of each sex exposed as nursing pups
‘\\\\- Discard excess pups at weaning
2 3 Control Group C-1 - 50 first-generation exposed females
\ Discard excess dams at weaning of pups
4 Group E-3 - 100 second-generation rate of each sex exposed as 5-week immatures
Discard excess pups z=. weaning
4 Group E-4 - 100 second-generation rats of each sex
exposea as <ZU-week old young aaults
1 4 ¢ Group E-5 - 50 second-generation females exposed
on eighth day of pregnancy
3 Group E-6 100 third-generation rats of each sex
<\\\\\ expcsed 1n utero
Discard excess pups at weaning
,_____an;;gl_ﬁ;ggg_gﬁg_:_g00 seébnd;é;neratién.rats of each sex, unexposed controls
Loy exposure groups E-2, E-3, and E-4
1 ~ ¢ Control Group C-5 - 50 second-generation bred females
3 Control Group C-6 - 100 third-generation unexposed

g C
25 \ rats of eac‘r.a sex
;;C” Discard excess pups at weaning
o

- - - - - A\ - - > - . [ . L] - ] ) L3 2 ]

AN
0 2 4 6 8 18 20 22 24 26 28 30 32 34 36 38 40
TIME - WEEKS
Legend: 1 = time of breeding,

42

44
2 = time of whelping,

3 = time of weaning, 4 =

time of exposure
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MM Tryerivour—Texas City Plant
eMer—R—N,—WheetervSoutirCharleston Plant

You may find of interest. Not warning

on peroral dose rate. May wish to file willh the

Food ProduchHs

RECEIVED
ozp 27 1971
M. E. EISENHOUR

project .

ABSteele
[RECEIVED
SEP 291971
IR, N. WHEELER

Dr. W. R.Manning-Building2000 Tech.Center-South Chas.
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Confidential ’ Ri 9wl=7l
Special Report 34~71

Chemical Hygiene Fellowship
MELLON INSTITUTE
Carnegle~Mellon University

Miscallaneous Toxicitx Studiea

Editors C. 5. Weil
Fory UNION CARBIDE CORPORATION, Chemicals and Plastice Operations Division

SEVIN and{or Phenothiazine

Samples 33-162 and 33=56
Peroral, Single Dose to Female Rats
SEVIN LD50 = 0,224 (0.117 to 0,432) gm/kg; 1 ml = 0,05 gm in corn oil
FPhenothiszine LD50 = 2,99 (2,02 to 4,.,42) gn/kg; 1 ml = 0,25 gm in corn o4l
" SEVIN plus Phenothiszine LD50 = 0,933 (0,631 to 1,38) gm/kg; 1 ml = 0.30
in corn oil
Pradicted/obsarved » 0,978/0,933 = 1,05; additive joint action,

TEMIK Oxime .
Z-Hnthyl-Zzmtthylthio)propionlldohydo oxima
Sample 34=~113
Peroral, Single Dose to Rats
LDSO = 0,707 (0,281 to 1.78) ml/kg, undiluted.

UC 30948 ‘
Z-M.thyl-z-[?-mechyl-z-(m.:hyl:hiopropylidonnnninoxyi]propionoldohydo
O=(methylcarbamoyl)oxime
Sample 34=107
Peroral, 5ingle Dose to Rats
LD50 = 0,0238 (0,00952 to 0,0594) gm/kg; 1 ml = 0,05 gm in PEG-400
A D.O,T, Class B poison perorally.

UC 44123
27,6 '=Diisopropyl=3',5'~dinitro~2,2,2+trichloroacetanilide
Sample 34-112
Peroral, Single Dose to Rats
LDSO > 5,0 gm/kgi 1 ml = 0,20 gm in PEG=400
Skin Irritacion, Rabbit, Uncovered
No irritation on 5 rabbits from 20% in PEC=400
Eye Irrication, Rabbit
No, or trace, irritation from powder or 20% in PEG=400,.

UC 46207
2-]0- (methylcarbamoyl)oximing]-1,4=dithisne
Sample 34-128
Paroral, Single Dose to Rats
LD50 = 0.0154 (0,0114 to 0,0208) gm/kg; 1 ml = 0,10 gm in corn oil
A D,O,T. Class B poison perorally, RECLiVID

Sel 231971
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Raport Ju=.,.

Vvinylidene Chloride

Sample 32-222

Paroral, Single Doss to Rate
LDS0 = 0,406 (0,295 to 0,559) ml/kg undiluted.

inhalation = & Hour LC50 = 38,060 (24,940 to 58,070) ppm.

Rapeated Paroral Dosing Aimed at Finding any Circulatory Disturbances in Toes

or Tail ‘
Groups of 10 male and 10 female, Harlan Wistar, 90 to 120 gram,weanling rate
wvers given undiluted vinylidenes chloride by daily stomach intubation to a
maximum of 29 doses. The dosage schedule was as follows:

Cu/Kg Days Gm/K Davs
0,203 7 0,511 3
0.256 3 0.644 2
0.323 5 0,811 3
0,406 2 1,02 2
1.28 2

Animals receivad various dosages before death or sacrifice ensuad, Cumulative
- dosage ranged from 3,8 ml/kg to 14,5 ml/kg.

Tissues ware taken from the rats that died or that were killed for histo=
pathological examination, The pathologist reported lesions relsted to
gastritis, enteritis and esophagitis with soma being sufficiently severe

to bacome perforating ulcers, Particular attention was paid to the toas
and tails based on the hypothesis that if this compound was implicated in
acro-osteolysis that circulatory failure and lesions of the most discal
portions of the body would be affected as is the case in man, No single
leasion occurrad with suffficient frequency to implicate the compound in this
regard, Detailed reports on pathology ars available.

Protocol sheets and Standard Test Procedures are available for each entry upon

request,

s

Carrol S, Well, M.A.
Senior Fellow

Approved: A kv o

Charles P, Carpexter, Ph,D,
Administrative Fellow

Typed: September 13, 1971 = md

.
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Vinylidene Chloride

Report 34=71
Protocol

M. I. Slmpl. No.

32-222

Data Started ____10=20-69

Peroral, Single Dose to Rats
LD50 - 0,406 (0.295 to 0,559) ml/kg, undilutad,

Conditions = standard,

Initiacor __ A, B, Steele

Sample Identification

Dosage; [Dead Days to Weight
nl/kg osed]| Death Change Signs end/or Symptoms
1.0 5/5 0,0,0,0,0 - Abdomen's distended = death in 3 h urs.
0.5. 4/5 2,2,3,3, +49 At autopsy intestinal irritation. One rat
: had blood on genitalia and one had a dark
, : red spot on the tail. '
0.25 0/5 - 81 to 104

. Inhalation, Single, by Rats

- Conditions = Procedure D,

Conclusions = highly toxic following acute peroral administration,

Proce~ Concen- Daa Days to |Weight
dura Tine tration Dosad |Death Changa Signs and/or Sympt ms
D 1.5 hrs| 64,000 6/6 All in - All prostrate at 8 min,
ppm. , exposure,
D 4 hrs 32,000 2/6 1 in ex= (431 to Poor coordination at 8 min,
pPp|. . posurs, 1|+53 Prostrate at 43 min,
at 1 day.

Gross Pathology = Victims = scattered hemorrhage of lungs, capillary injectiom in
oviducts,
Survivors = large, dark spleen; light brown areas on lungs,
Conclusions = 4=hour LCS0 = 38,060 (24,940 to 58,070) ppm.

FOR DESCRIPTION OF TESTS REFER TO STANDARD TEST PROCEDURES
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Standard Test Procedures

In all tests, the nonfasted animals are maintained on appropriate Rockland
diets and water Eﬂ.llk except during period of manipulation or confinement. bosage
levels differ by a factor of 2 in a geometri¢ series, LD50s or LCS0s arc calculated
by the moving average method based on a l4-day observation period,

Peroral, Compounds administered by stomach intubation to Wistar derived
male rats, 90-120 gramg in weight and 3 to 4 weeks of age, reared in our own colony.

Skin Penetration. Male albino rabbits, 3 to 5 months of age, are immobil-
ized during the 24~hour contact period with the compound retained under impervious
sheeting on the clipvped intact skin of the trunk, Thereafter, excess fluid is removed
to prevent ingestion, Maximum dosage that can be retained is 20 ml./kg.

Inhalation, Procedure A, Concentrated vapor is generated in a gas washing
bottle by passing dried air at 2.5 liters/min. through a fritted glass disc immersed
to a depth of at least 1~1/2 inches in the chemical which is delivered to rats in a
9=l1liter glass exposure chamber. Mean vapor concentration is calculated from the loss
in weight of the liquid or estimated from the vapor pressure at the actual temperature
of the chemical during aeration, -

Procedure B, Substantially saturated vapor is prepared by spreading 50 grams of
chemical over 200 cm,? area on shallow tray placed near the top of a 120-liter glass
chamber which is then sealed for at least 16 hours while an intermittently perated
fan agitates the internal chamber atmosphere., Rats are then introduced in a gasketed
draver=type cage designed and operated to minimize vapor loss.

Procedure C, liist, vapor and any oxidation or decomposition products of the chemical
held at 1709C, are generated and delivered as in A,

Procedure D, Vapor at metered concentration, not checked analvtically, is generated
by feeding the liquid at a constant rate down the inside of a spirally corrugated
surface of a minimally heated one inch Pyrex tube, through which metered air is passed,
Resultant vapor is delivered as in A.

Procedure E. Spray - Solutions or suspensions are atomized in a glass VAPONEFRIN
nebulizer using dried compressed air at Y liters/min, (corrected) and 22 p.s.i. The
resultant aerosol of droplets averaging 2 microns in diameter is conducted directly
into a 60=liter cubic plass chamber containing rats. Mean aerosol concentration is
calculated from the amount of material atomized,.

Procedure F, Dust = Dust clouds are generated by a baffled Wright iust Fead through
which air is passed at 20 liters/min. (uncorrected) at 15 p,s.i., The dust is de-
livered directly to a 120=liter plexirlas chamber containing rats, Airborne dust
concentrations are measured gravimetrically every half hour.

Skin Irritation., Chemical is applied in 0.0l ml, amounts to clipped, un=
covered intact skin of 5 rabbit belliass either undiluted or in progressive dilutions
of 10, 1, 0,1, and 0.01% in solvent, Ten grades are recognized based on appearance
of moderate or marked capillary iniection, erythema, edema or necrosis within 24
hours. No injury from undiluted = Grade l.

Fye Irritation, Eves not staining with 5% fluorescein in 20 seconds
contact are accepted, Single instillation of 0.005, 0.02, 0.10 or 0.5 ml, undiluted
or of 0.5 ml. of 40, 15, $ and 1% dilutions are made into conjunctival sac of 5
rabibitu, Noad immodintely unstained and after fluorescein at 24 hours, with ten
praden rocopnized, Teace or no injury from 0,5 ml, undiluted = Grade 1.
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Summary f the Miscellansous Toxicity Studies Report is being mailed to the
following List B and Agricultural Chemicals List,

List B Agricultural Chemicals

- RI C. Back

- W, J. Bartley
= R. A, Bleidt
= Ju« A, Durden
- J. B, Harry
R. A, Hensley
D, L. Heywood
H. E+ Johnson
Fy, G, Kennedy
R. L. Moeker
He H. Moorefield
= R, H, Wellman

Medical Directors

4 = C, U, Dernehl
1 = E. Qs Hull

l = R, E. Joyner
1l « T, N. Spencer
l =R, J. Sexton

Other Distributions

1 = M, B, VerNooy
2 = N, H. Ketcham
1 = P, Wo McDaniel
1 = H, R. Guast Library

R e e e e e

Libraries l « Union Carbide Corporation
Library = Building 740
2 = Chemicals Division (1 set each ) P. 0, Hox 8361
Library) Building 701 and 770 South Charleston, W. Va.

Libraries, South Charleston, W, Va,

The summary of this report will be included in the COLLECTED SUMMARIES for the
month of Sept. and mailed to the following List A.

G, i, Daniels l=J.V, Murray, Jr. l - W, B, Ackart
1 3,8. I, Hoaglin 1 = Leon Shechter 1l =E, A, Barr
Jo Jo Smith 1 = Plastics Division Library l = F, W, Tauber
l1«7T, T, Szabo Bound Brook, N. J,
1=-T, H, Walch 1 « Mining and Metals Library
l - N, L. Zutey Tuxedo, N. Y.

‘ 2 =« Chemicals Division Library
Bldg, 701 & 770 Libraries
South Charleston, W. Va.
1l =R &D Library
Tlrr’ta‘n' N. Y.

Pertinent protocol sheets and Standard Test Procedures, along with the Summary
pages, are being mailed to the following project initiators:

Project Initintors

L)

I = J. Ko Chn
l =4, F. Lacount
l = A, By Steele
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GUIDANCE NOTE EH +*
— 24 AUGUST 1984 VINYL CHLORIDE: TOXIC BAZARDS AND PRECAUTIONS




FACILITIES
Wasbing and changing facilities
Arrangemencs for eacing, drinking and smoking

NOTIFICATION TO THE HSE

RECORDS
APPENDIX 1l: Properties of vinyl chloride
APPENDIX 2: Sampling scrategy flow chare

APPENDIX 3: Model letter to the family practitioner of a vinyl chloride
vorker ou his leaving amploymentg with vinyl chloride

APPENDIX 4: . Model form of consent for disclosure of a wvorker's medical
racords relating to vinyl chloride to Appointed Doctor

APPENDLX 5: Records
APPENDIX 4: Legal raquirements




(a) are employed in woriks {n wnich vianyl chloride is produced,
reclaimed, stored, discharged ineo councainars, transporctad or used
in any way whatsoever or in which vianyl chloride L:-%onve:ted into

vinyl chloride polywmers, and

(b) are Likely to be affected by exposure to vinyl chloride in a working

area.

5 VINYL CHLORIDE IS5 HIGHLY FLAMMABLE AND PRESENTS A CONSIDERABLE FIRE AND
EXPLOSION HAZARD; THIZ GUIDANCE HOTIE DOES NOT GIVE ADVICE ON SUCH RISKS,
Vinyl chloride comes within che group of subscances dafined in Class 2 of Parc
II of Schedule 1 of the Notification of Installazicns Handling Hazardous
Substancas Ragulacions 1982. It also comes within the definizion of a
flammable gas as set out in Schedule 1(c)(i) of the Contrel of Indusecrial
Major Aceident Hazards Regulations 1984. Some of the requiremencs of thes
Regulations overlap with cercain sectioas of this Guidance Note. Where this
ocgurs raeference is made in the text and che Regulations should be consulted

for furtcher decails.

6 This Guidance Note does not give decailed advice oz the concrol of
emissions of vinyl chloride to che atmosphere, HM Industrial Afr Pollution
Inspactorace is':esponsible for cthe coutrol of air pollucion arising from
industrial processes involving cthe production of PVC and copolymacs Efrom vinyl
chloride monomer, For detailed guidance oo the control of emissions,
refatence should be made to the dSE Noce on ﬁ;s: Praccicable Means BPM 3/79 :

Pecroleun Works (BVC Polymer Plantcs).
PROPERTIES OF VINYL CHLORIDE
7 The properties of vinyl chloride are set out in Appeadix 1.

HEALTH HAZARDS

8 Vinyl chloride is a gas at roon cemperacure and acmospheric pressure and

che most common route of absorpcion into che body is by inhalacion.




Throughout the world thare will have been variacions around these figures

because of differences in plant design or process operarion,

)lr

RESPONSIBILITIES

13 Employers must do all that is reasonably practicable ro safeguard the
haalth of their employess and others wno may be affected by work activicies
involving vinyl chloride. In particular, they have a duty to comply wich the
provisions of the dealthr and Safecy at Work etc. Ace 1974, the Comtrol of
Substances Hazardous to Health Regulatioans 198- and tne ACoP on Vinyl
Chloride. Eaployers may alse have a responsibilicy to comply with the
Facrories Act 1961 and ocher associated health and safecy lagislacion (ses

Appendix 5).

la  Section 2(3) of the HSW Act raquites employars, wich certain exceptions,
to prapare, and revise as appropriate, a written statement of their ganeral
policy with respect to the Heal:h and safercy at work of their employees and
the organisation and arrangsments used to carry out cthat pelicy and to bring
the stacement and any revision of it to the notice of all of their employzes,
The arrangsments within the organisacion for a formal system of joint
consultation bHefween managament and employess and cheir representacives on all

aspects of tne Approvad Coda of Practice on Vinyl Chloride should also be sec

out in the safety policy.

15 In che safety policy, a member of senior management should ba given
responsiblilicy for ensuring thac che maccers covered by the Vinyl Chloride
ACoP, the Healch and Safecy atc Work etc. Act aud che Factories Act, etc are
implemanced., These include tne responsibilicy for safa systems of vork, safe
places of worx, training, mouitoring, emergency procedures, joint consulctacion
etc, He snould be provided with appropriats support as may be necessary.

18  Rasponsidilicy for implementing parcizular aspects of the Approved Code
of Practice and chis Guidance Note should be allocaced at each appropriate
lavel within the organisation with a clear line of communication from plant
operacives co the person ia overall charga. Sceps should be taken to ensure
chat individuals underscand and accept cheir :csﬁonsibili:ins.
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ALARM LEVELS'

21 In vinyl chloride monomer manufacturing and polymerisation: plants thare
should be a system for the automstic detection of high lavels of airborne
viogyl chloride in places where these may occur (see para 54), The following
conceatrations of vinyl chloride in the atmosphere of a working area should be
treated as alarm levels, signalling the need for evacuation and remedial

acclon:-
(a) 15 ppm wvhen measured over a pariod of | hour, or
{b) 20 ppu when measured over a éeriod of 20 minutes, or
(c) 30 ppa wnen measured over a period of 2 minouces.

Wnere a continuous multi-point analyser (see paragraphs 40-41) {s used, two
successive readiogs above the appropriate c¢oncentration will determine the
existence of an alarm level, ile 15 ppa over a period of ! hour and 20 ppm over

a period of becween 20 and 30 minutes,

ASSESSMENT

12  Under the Control of Substances Hazardous to Health Regulations an
employer must not carry on any work which may expose his employees to any
substance nazardous to health unless he has made an adequace assessugenc of the
tisks to healch creaced by the substanca. The assessument involves identifying
the nacure of the substance, the risks cto tne health of persons who may be
exposed, the nacure and degree of exposurs which may occur during the cours

of work and the staps to be taken to avoid risks to healcth. In ovder to
sasure effaccive control of axposurs to vianyl chloride, it is necassary co
collect and assess adequace data on tha circumscances under which exposure may
arise. [In existing plancs, mostc of chese data will already nave been )
obcained. All work activities which may involve exposure should be assessed
to idencify actual and potential sources of emissjon of vinyl chlaride vapour
into tne worxing atmospnere. The nacure and degree of exposure should be
scudied in eacn case. In Appendix 2, a flov charc sets out a sampling
scracagy for che assessment of exposurea Co toxic substances, Assessment
permics che formulaction of plans for che developmneanr and introduction of
effective engioeering, operational and other measures for the preveation or

control of exposure, for the maintenanca
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previous measurements is already available in relacion fo a specific work
activity or whare it may be possible to group employees on the basis of
similazricy of degree of exposure and cype of work done to enable an adequate
assessment of likely exposure to be made. It i3 important to siudy the
pactern of exposure of workers in different jobs and locations over whols
workshifrs and co {deatify when and whera the highest axposures are likely to

occur taking into account the poasibility of unusual circumstancas such as

plant breakdowns or emergencies.

27 It is important to carty out sufficient sampling to snable accurace 8
tour time-weighted average concentrations to be calculated., However, shorter
tern sampling may assistc la the assessment of the performance of engineering
congrols. The suyrvey of exposuras should be extended over sufficient

workshifts to easure tnat the variabilicy of exposure is adequately studied.
Fuzthar decailed information and advice is availabla in HSE Guidance Note EH

42 =~ 'Monitoring Strategies for Toxic Substancas'.

28 It is recommended that the results of the assessment be recorded and a
copy provided on request at any teasonable time during working hours to

employess and/or their representstives st the place of work.

29 The assessmenc should be revised whenever there is evidence or reason to

suspectc thac ic is no loager valid, as a result of, for sxample:-

(a) a significant change in che work accivicty; chis could be a change in
plant, processes or mernods of work that might affect the nacure ot
degrae of exposure, such as the raising of process temperatures or

changes in engineering coatrols;

(b) results of air monitoring ac che work place revealing an increase in

exposure;
(¢) daca ariling from healcn surveillance;
(d) nev inforaation on health risks becsming available.
CONTRUL MEASURES FOR MATERIALS, PLANT AND PROCESSES

JQ0 VWhen considering appropriate control msasures for reducing exposurs to a

toxic substance, cthe firsc scrategy tc examine is substitucioa wich less
Uce
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Cleaning and waste disposal

36 Waste polyvinyl chloride slurry coantaining significant levelsgot residual
vinyl chloride should be stripped of viayl chloride prior to suitable creac-
ment of che liquid wasts for general disposal. Solid polyvinyl chloride wasce
should preferably be dried before disposal. Wasces arising froam vinyl
chloride processes should be handled and disposed of inm accordance with tne
Department of Enviroamenc Wasts Management Paper No 15: 'Halogenated Organic
Wasces - A Tachnical Memorandum on Arisings, Treatment and Disposal including

a Code of Practice’.

AIR MONITORING

37 The objectives of monicoring concenctrations of airborme vinyl chlorida in

working areas ara:-

(1) to verify thac aany technical measures and working procedures

maincain adequace control of exposure;

(2) to decect abnormal increases in vinyl chloride-in-air levels which
may occeur as a result of failure or malfunction of some part of che
plant or apparatus, witch references to the short cerm alara lavels

for vinyl cnloride;

to provide adequate racords of the exposure of individuals for che

purpose of epidemiology.

38 The arcangements for monitoring requite careful planaing co achieve
effective and efficienc use of resources.
be dravn up and made known to all employeas working in areas whers vinyl

chloride is liable to be present. The plan should contain details of the air

mouitoring procedurss and equipment that are to be used zo meec the objectives

A formal air monitoring plan should

set out in para 37, {ncluding details of:-

(a) ctne parcts of plant, working araas and occupational groups of

employees to be monitored;

(b) che cype of air sampling to be carriad out, eg persoaal air

sampling, fixed point air sampling:
10




Measuring equipment

446 The sansictivicy, range, selectivity and speed of responsg of an
analytical device should be appropriate to cthe duty it is tld&irld to perform.
Electrical equipment in f;aamable atmospheres should be suitably conscruccad,
protecred and installed; guidance is availadle in BS Code of Practice 1003,

45 The following techniques are among those suitable for decection and

measurenent of vinyl chloride:-
(a) gas chromacography
(b) iafra~red absorption analysis
(c) flame fonisacion dececcion

Flame ionisaction deteccion is noc specific for vinyl chloride and may
therefore give readings which are greazer than the actual concentratioa.

46 Gas samples may be caken by any cechnique which is recogaised and
acceptable for the analytical cechnique co be used.

47 A comprehensive description of the various analycical tachniques
available for cha measurement of vinyl chloride ara given in 'The
Decerminazion of Viayl Chloride: A Plant Manual - Analycical detnods for the
Concrol of Vinyl Chloride Concentratious In and Around Manufacturing and
Process Plants' publisned by the Cnemical I[adustries Association Limiced,
Alembic House, 93 Albert Embankmenc, London SEl 7TU. Dectails of ane of the
personal sampling mechods used by HSE are available in MDHS 24 - 'Vinyl
Chioride in Air: Laboratory method using charcoal abosrbeat tubas, solvent
desorption and gas chromatography'.

Location of sampling points for fixed analysars or aucomacic sequencial fixed

point sacoling systems

48  Sampling points should be located within the working ares co saaple air
raprassaactacive of that breached by the vorkers. The probes should normally

12
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Alarm systems

54 Whatever sampling syscem 1s used for routine monitoring, %hcrc should
also be a system for the automatic detaccion of high levels of airborne vinyl
chloride in places where thess may oceur, eg in the eveat of plant failure.
The alarm system may be integrared with a conmtinuously operating or permanznt
sequencial system provided for the purpose of air monitoring.

Recording and pressncation of resuylcts

55 The resulcs of 3ll atmospheric monitoring at fixed points should be
available for inspection by personnel working in areas where vinyl chloride is
liable to be present and their represencatives ac any cime during a working
period. Where continuously operacing mulci-point sequential saapling mechods
are employed, the results should be displayed as far as possible within two
hours of tha end of each shifr sampled. Where discontinuous method and/or
parsonal monicoring are used, the results should be displayed wichia 24 nours

of complecion of the sampling period w#where possible.

56 In the areas where continuously operating multi-point sequential sampling
and analysing equipuent is inscalled, results should be summarised on a shife
basis for each identifiable work area showiang the average concentration in the
area. Basic detalls of che position and aumber of sampling poincs cogecher
witn the frequency of ssmpling and ahaly:ical mecthods used should be i{ncluded
at the beginning of che saries of records and chereafCer need only be recorded

whea changes occur in the monitoring procedura.

57 In the areaas vhere sampling i3 carried out ochar than on each shifc, che
individual time weighted average results should ba recorded. These should be
sumitised on a mouthly basis showing che avarage concentracion at each
location wizth an analysis of cthe discribucion of tne individual resulces,

58 Records of maintenance and mounitoring should provide sufficient inform-
ation co enable employers, self employed persons, persoass im coasrol of
premises, employees and/or their cepreseancacives at tne vorxplace, and

enforzing authoricias to:-
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(3

4)

{e)

(d)

(e)

(£

iostruments used and results of instrumentc readings;
defects goted;
action taken;

name, signature and appointment of person making examination.

Excursions above the alarm levels as detected during area monitorinz

(a)

(b)

(e)

(d)

(£)

(g)

(h)

part of factory ko which cthe racord refers:
precise location within the faccory;
date, time and (whera known) duracion;

uaxiﬁun tize weighted average concentrations recocrded;
result of ianvescigation;

action takan,

nage sigrnature and appointzent of person making f{nspection,

Personal monicoring

(a)
(b)
(¢)
(d)
(e)

§ )

name of euployee;

date;

cize and duration of exposure;

tise wveighted average coacencraticns recorded;

precise duty and working area vicnin factory;

nagure and nominal efficiency of respiratory procective

equipmant (1f wora).

16 ucc
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64 Io particular, adequate and suitable breathing apparatus gust be wora:-—

(1) when it is not reasonably practicable to remove vinyi ehloride
vapour by local exhaust ventilation, e.g. vhen opening equipmenc
vhich may release appreciable quantictias of vinyl chloride ta the
atmosphere and during the maintenance or tepair of equipment. No
such operation should be conducted without a permic-to-work issued
by a competent parson designated by the employer for this purpose.
Precautions should be takan to ensurs that other unprocectad
personnel in the vicinity are not liable to be axposed to
concentrations of viﬁyl chloride above the 8 hour TWa Control Limic;

(2) during entry into confined spaces which have got been certified by a
competent person as baing safe for eatry without breathing

apparatus.

65 Following an alatm, adequate sod suitable breathing apparatus should be
wora by any person remalning in an affected area uncil the alarm is over. The
source of an escape of vapour should be identified and appropriace corrective

action taken without delay.
66 It is cecommended that no person should be required to rely for
proceccion on respiratory procactive equipmenc unleds-ne has successiully
compleced a training or refresher course oo che use of such equipumeat within
che previous 12 months and has been issued wich a cercificace co this effect.
Tne crainiag or refresher course cquld include tne following:~-

{a) principles of operacion and use of equipmenc;

(b) practical use, correct ficcing, ete;

(c) limications of the aquipmeat;

(d) common defects and actioun required:




enclosed plant, there may be no need for the wearing of special protectiva
clothing by process workers, However, certain circumstances, such as encry
into confined spaces or some maintenance work, may require the use of special
protective clothing., Such situations should be ideantified as éar: of the
general assessment. The standard of clothing necessary will depend upon the
gature of exposure. For example, whers substantial body contact can be
foreseen a high standard of protective clothing should ba ptovidcd.-eg
completely enclosing air-fed suits (where respiracory protective equipment is
a2l3o necessary) of wire reinforced PVC, or overalls of PVC-proofed macerial,
compleced in all cases by PVC gloves and boots. Where an area is relacively
free of vwinyl chloride, having parhaps been clazaned by means of high pressure

nosas or other methods, overalls of materials such as terylene or cotcon, may

be adequace.

PERMITS TO WORK

71 A peruic-co-work is essentially a documeu; which secs out che work to be
done and the precautions to be taken. If predetermines 2 safeq procedure and
is a clear record that all foresaeabla hazards have been considered in advance
and that all sppropriate precautions are defined and taken in correct
sequence. It does not, in itself, make the job safe but is dependent for izs
effectiveness on the persons concerned conscientisusly carrvying out the
requiraments of the permit. There should be provision on the permit-to~work
for the persons auchorising the work to sizn to tnis effact and for the
persons carrying out che worx to sign the documenz at each stage of the
oparation as it is complaced. Peraits to work should be issued for all
enctries inco confioed spaces and for carcain maintenance operations. Copies
of all permics-to-vork issued should be kept for a minizum period of 2 ysars.

Confined spaces

72 In this Guidance Note the term 'confined space' includes any chamber,
tank, vat, pic, pipe, flue or similar confined space such as, for exaaple, a
reactor, duct, or bunkar in which vinyl chloride vapour is known to be or is

liable to be present.

73  Unless adequate precautions are Ctaken, encry inco a confined space

involves a particular risk of exposure to very high levels of vinyl chloride

or lack of oxygen. Concentrations of vapour may even be such as to i{anvolve a
20
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If there is a posaibility that the proportion of oxygea in the air of a
confined space has been substantially teduced no person should 4nter of remain
in such a space unless he is either wearing suirable brea:hiug:ippara:us.
Alcernatively the space should be adequately ventilated and a competent persoa
should cest and cercify it as safe for entry wichout breathing apparacus.

Maintenance overations

78 When a non-routine operation or malfunction may result in the release of
vinyl chloride to the atmosphere, adequace and suitabla breathing apparactus of
a type approved by HSE should be worn. Wherever possible special measures
should be takan to prevent emissions of vinyl chloride. Such operations
should not be coanducted witnout permission iz the form of a permit-to=work
from a competent person desizoated by che employer for this purpose.
Precautions should be taken te easure that other personnel are oot exposed to
levels of vinyl chloride above che Control Limit.

MAINTENANCE OF CONTROL MEASURES

79 All plant, especially that from which vinyl chloride may escape or which
is provided for the purpose of controlling exposure to vinyl chloride, should
be maiantained to a high standard {n order to limit che exposura of workers to
vinyl chloride. Maintenance procedures should include regular and thorough
examlnacions by a compefens person at appto;riacc intervals of those pazts of
tne planc at wnich leakages of vinyl chloride may develop over a period of
cime. A suitable inscrument giving a direct read-out of che concentraction of
viayl chloride-in—air should be used for leak detectionm during such
examinacions. All defects found snould be remedied promptly and che resulrs
of maintenance exaninations and details of remedial accion taken recorded.

80 Ragular examinations and cascs should be nade of ventilation equipment
and otner tachnical control measuras by a compecent person, using iastrumeats
wiere appropriate, to check the performance of such egquipment as partc of a
plaoned preventive maincenance programme. Where veatilation planc is provided
ia pursuance of Zegulacion 7 of the Control of Substances Hazardous co Health




having consulted the Districc laspector. Uuder the Notificaclion of Accideats
and Dangerdus Occurrsaces Regulations 1980 che sudden, uncontralled release of
1 toaone or wmore of vinyl chlorida, eg. by ruptura of a burscin&:disc, must be

notified co the HSE immediacely.

REGISTERED WORKERS

83 In plants subject to the requirements of the Vinyl Chloride ACoP, any
worker idencified during the assessment procedure required under Regulatica 6
of the Control of Substances Hazardous to Health Regulations as likely to be
affected by occupaticnal exposure to vianyl chloride should be designaced as a
‘regiscered worker'. A regiscer of such vorkers should be kept by che
eaployer. Any worker generally spending less than 25X of his workiag ysar
exposed to vinyl chloride need not ba designaced as a2 regiscered worker.
Consideration should also be given to desigoacing other parsons working

regularly on site, eg contracctors’ employees, as registered workers where
chers 1s the potential for exposure to vinyl chloride on a scale similar co
that for an employer's own employees and che assessment warrants such action,

HEALTH SURVEILLANCE

84  Healch surveillance of registered workers is incended co detect, as early
as possibla, any harmful effects assoclated with exposura to vinyl chloride at
work. The initial assessment considers the individual's ficoess to vwork with
vinyl chloride and establishes bassline medical information wich regard to

ragistered workasrs.

85 Wotkers should be subject o periodic assessment to check their fitness
to continue working with vinyl chloride. The assessuent aay also pravide
additional information which might laad to & fuller understanding of the
toxicological effects of vinyl chloride. Such data could alse be of value in
any future epidemiological studies, Sach person should be subject to medical

feaASssssmenc i~

(a) at intervals of 20¢ mor: than l2 wonchs:




Where the pumber of amployeas to ba examined or assessed is substantial, &
suitable waiting area should be provided. An adjacent lavatory with haod-
washing facilicies should be provided for employees who may be ‘required to
provide specimens for biological testing.

90 Arrangements should be made for any employee who is a regiscered worker
co present himself, during his normal working hours, for medical examicacions
and any addicional tests as may be necessary.. Eaployees should cooperate in

such examinations and tests.

91 The basic occupational health record of a regiscered worker's health
surveillance should consistc of ac¢ leasc the following information:-

surnane, forenames, birth sursame, sex, date of birth, place of birth,
(town and country), permanent address, National Insurance Number,
Natiooal Health Service Number, data of comneacemenc of present
enployment, and a historical record of jobs performed whilst {a that
epploymenc, with appropriate decails to indicate likely exposure.

92 These records may be kept in any suitable form provided that cthay sazisfy
the foragoing requiremencs and can be retrieved readily when requirad. They
should be kapt in a form compatible with and capable of being linked to tnose
for monitoring, so thac it is possible to compare che npature snd degree of
exposure ta vinyl ehloride with effects oa healch. The healch record of a
registered worker should be kepc for at least 50 years from che dace of che

lasc encry.

93 Some of cthe conditions associated with exposurs to high lavels of vinyl
chloride, parcicularly angiosarcoma of the liver and porcal hypertensioa duas
to noa-cirrhotic periportal fibrosis, may have prolonged latent periods with
syaptoms 0ot appesariang uncil several years after exposure, possibly after a
vinyl chloride vorker has recired or transferrud co other work, In all cases
vhen a vinyl chloride worker leaves a company, ceases to be s registered
worker or transfars co anocher location, a lecter should be sent to his Family
Practitioner oy che Appoincad Doctor. Appendix 3 coataias a suggesced leccer
for sending to an eaployee's Family Practicloner and Appendix & a suggesced
form for che employee to give his consent for the Appolaced Doctor to discuss
his medical and occupaticmal hiscory with regard co his axposure to viayl
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(e) role of the smployee in observing safe working metheds;

“

(£} corvect use of respiratory protective equipment aad ihy other

personal procective equipment;

(8) significance of monitoring procedures and results;
(h) relevant emergency procedures;
(L) relevant rules rslating to vinyl chloride;
(3) vprocedures for reporting defects in planc and equipmenc.
Iz should be noted that Regulacion & of the Control of Indusczrial Major

Accident hazards Regulations 1984 requires a manufacturer to provide evidence
that persons working on a site are informed, crained and equipped as necessary

to ensura their safety.

96 Basic iuformation, iastruction and training should be provided on
recruitment and should be supplemented ac regular incervals by craiaing, “on-
the-job” refresher courses, talks, notices, leaflecs or other methods in order

to creace and suscain s high level of awareness amongst amployees.

97  Any person who carries out gny assesszeac, air zoanicoring or maintendancs
casks vnich require che use of {ostruments should be given addicional fnstruc-

ction and training concerning their use Locluding:~
(a) objeccives of air monitoriang;
(b) correct use of the instrumeacs;
(¢) sampling techniques;
analysis, incarpretation and recording of results,

28




gotification to HSE of any site handling quanticies of vinyl chloride in
excess of 25 ctonnes with renotification at three times this figure. Viayl
chloride also comes within the definition of a flammable gas a$ set out in
Schedule | e(i) of che Control of Industrial Mzjor Accident Hazards
Regulations 1984, Notificaclon to HSE is required under Regulatioca 4 at

50 toanes of vinyl chloride and for Regulations 7-12 ac 200 tonnes for process
aad storage or 300 tonnes for isolated storage. Notificaction to HSE {s also
required of significant modifications to the ipduscrial aetivitcy for
inventories exceeding 200 or 300 toones for process and stofage or isolaced
storage respectively. For further decails, refarence snould be mide to the
appropriate Regulacioas (see Appendix 6) and associated guidance published by

H3E.

RECORLS
103 Thers are s number of references in various sections of this Guidance

Note to the kseping of registers and records. For ase of referencs these

requirezents are sucmarised in Appendix 5.

104 Where an employar ceases to operate, it {s recormended chat che Health
and Safecy Sxecutive be notified and the records of air monitoring and
employeas' occupacional health records cransferred to HSE.
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APPENDIX 3
Dear Doctor =

CONTROL QF SUBSTANCES HAZAPDOUS TO EEALTH REGULATIONS 198-
APFPROVED CODE QF PRACTICE FOR THE CONTROL OF VINYL CHLORIDE AT WORK

ME/Mre/Mi%S8 coveevesvoonvsstonescnsenssnnnssannnes
D‘:e o‘ Blr:h IR RN NN NN ENE NN NN NN NN NN

A.ddr.ss A AR ERN NN AR NN NN NN NE NN AN N N NI N S I AN I RS SO I R SR ¥

L N R R N N N I N S N A I S

is about to lsave/has just left employment here where he/she was
vegiscered as a worker poteatially or actually exposed to vinyl

chloride monoger (VCM).

Exposure to high levels of VCM bas been associated with :ngig;g;ggga
is
of cthe liver, portal hypertension due to non=-cirrhotiec periportal/and

acro-oscaolysis particularly of the terminal phalanges of che hands.

Uther effects have been reported as occurring ian workars chromically
exposed to vinyl chloride monomer at sixmilar levels of axposure,
although such reports have been disputed by others. Thess include
tumours of tne braia, lung, haamo-lymphopoiatic system, and skin
(nalignanc melanoma), lung function disorders, chrombocytoposnlia and
immyne complax disocders. !tgccts on reproduction have also baen

reported.

Whilst exposure co such levels is unlikely to nave been incurred siace
1973, cthe latent period particularly for the first two above mencionmed

conditions may be prolonged.

May [ cnerafore suggest that this leccer which (togecher wich the
patiencs form of consenc) has been approved by the General Medical




{Give surpame
sad full fore-
names, give date
of birth chus

eg 3 SEPT 36

APPENDIX 4

CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH REGULATIONS 198-
APPROVED CODE OF PRACTICE FUR TEE CONTROL OF VINYL CHLORIDE AT WORK

MEDICAL SURVEILLANCE

Ll
I, RN N NN RN N NN ERE RN NN NN XY bOl'n IR R R R NN NN N NN RN

Of [ KRN NN N Ny A R N N N N NN TN RN R RN NN NN NN NN I N N

L A A R A N NN NN NN Y NN RN NN NN RN RN NI NN RN NI

hereby give consenc for che Appointed Doctor of the Area Eaployment
Medical Adviser to discuss with my family doetor my nmedical and
occupational history and I also consanc to the release to wy family
doctor of such records insofar as they relate to my exposure to Vinyl

Chloride Mooomer.

I confirm that Dr ...iievevevcssacesnronssensanse, Appoinced Doctor
has explained to me the reasons for chis consent being sought and I
believe that I have understood chese reasons. I agree to a copy-of
this consent and axplanatory lefter, wnicn I nave seea, being sent co

my present family docEor, DY s.cesvccaviascasacasunssssorcsavasacaned,

ﬂf LA R R R RS R R N Ny Ny Y Y N NN Y F Y N R R}

Si‘ﬂld LA RS AR R A R A N Y N RN RN Y]

).:. LA R R R RN N N Y N NN NN NN

Jitnass A Y Y YN R NN R R R R )
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. . APPENDIX 6

LEGAL REQUIREMENTS g

Some adaicional legal requiresents relevant to the handling of vinyl chloride
may be found ia the following:-

The Health and Safety at Work atc Act 1974

The Factories Acc 1961

The Alkali ete Works Regulation Act 1906

The Emissions inro che Atmosphere Regulatioos 1983

The Control of Follutiom Act 1974

The Concrol of Subscances Hazardous to Health Regulacions 198_

The Notification of Inscallatioos Handling Hazardous Substances
Regulacions 1982

The Control of Industrial Major Accident Hazards Regulations 1984
The Dangerous Subscances (Conveyance by Road in Road Tackers and Taok
Coucainers) Regulatious 1981

The Daagerous Substances (Coaveyaoce by Road in Packages etc.)
Regulations 198~ )

The Classificacion, Packaging and Labelling of Dangerous Substancas
Ragulations 1984

The Nocification of Accidents and Dangarous Qecurrancaes

Regulations 1980 )

The Reporting of Accidents and Dangerous Iacidents Regulacions 198-

o e
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EMERGENCY PLANNING
(Faras 81-82)

EEALTH SURVEILLANCE
(Paras 84-54)

INFORI'ATION, INSTRUCTION & TRAINTNG
(Paras 95-97)

~ Suitable plans required to deal with
foresesatle emergwncies

All employees should be familiar with
Televant emergency procedures

Registered workers ;hould urdergo
regular medical examinations

All employees should receivs adequatse
information, instructlon and training
on the hazards of vinyl chloridas, the
precautions to ke observed and the role
of Joint consultation
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